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Case report Safe performance of spinal anesthesia in a critical 
patient with neurofibromatosis, pectus carinatum, 




Background: Neurofibromatosis is a syndrome caused by the abnormal deposition of neural tissues of the nervous 
system, endocrine system, visceral structures, and skin. On the other hand, pectus carinatum and temporomandibular 
joint dysfunction are illnesses that adversly affect the respiratory system and cause additional problems in airway 
management.
Case Presentation: Fifty-eight-year-old Turkish male patient had neurofibromatosis, pectus carinatum and 
temporomandibular joint dysfunction. The case was due to be operated on with the diagnosis of incarcerated 
umbilical hernia. Spinal anesthesia was successfully performed and the duration of the surgery was 1 hour. No 
postoperative complications were observed and he was discharged from the hospital on the 3rd post-operative day.
Conclusion: The anesthetic management of patients with neurofibromatosis requires attention to all possible 
abnormalities and associated disturbances. Furthermore, the presence of pectus carinatum and temporomandibular 
joint dysfunction also increase the potential risks. The operation was successfully completed with spinal anesthesia 
that was carefully applied upon taking the required measures and considering all pathologies that may accompany the 
case and complications that may occur.
Background
Von Recklinghausen disease, also known as neurofibro-
matosis 1 (NF1), is characterized by multiple cafe-au-lait
spots in the skin, multiple peripheral nerve tumors, and a
variety of other dysplastic abnormalities of the skin, ner-
vous system, bones, endocrine organs, and blood vessels
[1]. It is a genetic disease in humans, inherited by a gene
located in chromosome 17, affecting one in 3000-4000
individuals [2].
Pectus carinatum (PC), also known as pigeon breast, is
characterized by protrusion of the sternum and costal
cartilages. This anomaly predominantly affects males at a
ratio of 4:1 [3]. The typical PC deformity is first recog-
nized during the early adolescent years and progressively
b e c o m e s  m o r e  s e v e r e  u n t i l  f u l l  s k e l e t a l  m a t u r i t y  i s
reached, after which little change occurs throughout
adulthood [4]. Some patients develop rigidity of the chest
wall with decreased lung compliance, progressive emphy-
sema, and increased frequency of respiratory tract infec-
tions [5].
Temporomandibular joint dysfunction (TMD) is a term
used to describe a number of related disorders involving
the temporomandibular joint (TMJ), masticatory muscles
a n d  a s s o c i a t e d  s t r u c t u r e s  [ 6 ] .  T h e  e t i o l o gy  o f  T M D  i s
complicated and still largely unresolved. Malocclusion,
psychogenic factors, and trauma, both chronic and acute,
are often cited as possible causes or exacerbating events
in patients vulnerable to TMD [7].
When evaluated from the point of general and regional
anaesthesia; the case with particular and serious risks
from various angles was that of an incarcerated umbilical
hernia case.
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Case presentation
The 58 year-old Turkish male patient was 82 kg and 174
cm high. The case was due to be operated on with the
diagnosis of incarcerated umbilical hernia.
According to the physical examination, on the whole
body of the case were various epidemic, indolent neurofi-
bromatosis nodules of different sizes [Figure 1 and 2]. It
was also understood during physical examination that the
case had pectus carinatum deformity in the thorax zone
[Figure 1].
On the other hand, according to patient's history, it was
observed that the case had also had TMD (more apparent
in the left temporomandibular joint) for about five years.
Particularly, the case was complaining of sharp aches
originating from the right pre-auricular zone and advanc-
ing towards the eye of the same side as well as periorbital
and temporal areas. Another complaint of the case was
the clicking sound that occured while chewing. Indeed,
mouth-opening was seen to be a fingerbreadth (approxi-
mately 1.35 cm) during the physical examination, there-
fore mallampati score could not be assessed [Figure 2]. It
was learned that the case had not accepted to have an
operation due to his phobia although he was advised to
have one for his TMD.
In preoperative laboratory assessment, apart from a
slight leucocytosis (9.2 × 109/L) and increased CRP (11.6
mg/dl), no other pathologies were observed. And in the
electrocardiographic examination, an incomplete right
branch block was found to be present.
When evaluated in the pre-operative visit, it was
thought that regional anaesthesia application would be
more appropriate for the patient and in order to exclude
neurofibromatosis' central nervous system involvement,
the case was applied a cranial and spinal MRI examina-
tion. No pathological findings were encountered in the
MRI examination.
Considering the risks that may be caused by the avail-
able disturbances of the case (especially, the possibility of
difficult and even unsuccessful intubation and the risk of
failure in providing a secure airway), it was decided to
apply spinal anesthesia on the case.
The patient, intravenously premedicated with midazo-
lam 1.5 mg was monitored with electrocardiography
(ECG), heart rate (HR), noninvasive blood pressure
(NIBP), and pulse oximetry (SPO2) at the operating the-
atre. After administration of 500 mL lactated Ringer's
solution; spinal anesthesia was successfully performed in Figure 1 Pectus carinatum and neurofibromatosis of the patient.
Figure 2 Decreased mouth opening of the case (approximately 
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the sitting position between lumbar 4 and 5 intervertebral
spaces with a 27-gauge atraumatic spinal needle with 3
mL 0.5% hyperbaric bupivacaine. The level of the senso-
rial block was on thoracal 7, the operation was started in
the 7th minute.
Besides, in consideration of unsuccessful anaesthesia or
failure or the risk of a compulsion to turn back to general
anaesthesia during the operation, an ear nose and throat
specialist experienced in the subject of tracheostomy, a
tracheostomy kit and sterile surgical tools were kept
available in the operating theatre during the operation.
The patient tolerated the surgery very well without
additional hypnotics. The duration of the uneventful sur-
gery was 1 hour. All haemodynamic values were stable
during surgery. The case that had been post-operatively
observed in the intense care unit for one day was trans-
ferred to the surgical clinic without any complications
observed. No postoperative complications were observed
and he was discharged from the hospital on the 3rd post-
operative day.
According to the monitoring carried out until the day
of discharge, no complications such as headache, nausea,
blood pressure change (especially hypotension) and neu-
rological deficit that may develop secondary to spinal
anesthesia were observed.
Discussion
Neurofibromatosis type 1 (NF1) is an autosomal domi-
nant disorder affected by NF1 gene. The NF1 gene
encodes a protein named neurofibromin which has a role
in tumour suppression. Inactivation of the gene leads to
l os s  o f  fu n ct i o n  a n d  s u bs eq u e n t  d ev e l o p m e n t  o f  m a n y
different types of tumours seen with the disease [8].
The choice of anesthetic technique in patients with
NF1 requires careful systemic evaluation. Factors influ-
encing airway management, respiratory and cardiovascu-
lar problems, central nervous system involvement, and
vertebral anomalies make the choice between general and
regional anesthesia more difficult.
H y p e r t e n s i o n  s h o u l d  b e  c a r e f u l l y  e x a m i n e d  i n  t h e s e
cases. Because pheochromocytoma occurs in 0.1 to 5.7%
of patients with NF1 [9]. Therefore after diagnosis of
NF1, patients who have episodes of hypertension (is the
most consistent clinical sign), sweating, headache and pal-
pitation should be evaluated for pheochromocytoma.
Urinary catecholamines and their metabolites may have
increased. It would be suitable to start treatment with
alpha-blocker (phenoxybenzamine) when preoperative
hypertension is detected [10]. It should not be forgotten
that an undefined or disregarded pheochromocytoma
may lead to an intraoperative imminent and life-threaten-
ing hypertensive crisis in cases with neurofibromatosis.
Consequently, although we had not detected hyperten-
sion during anamnesis and examination of the patient,
the required plan for a probable hypertensive attack was
made (Administration dose and concentrations of a anti-
hypertensive infusion agent was calculated and it was kept
available to be administered at any time).
Patient with NF1 have been reported to be either sensi-
tive or resistant to succinylcholine. Furthermore, all
reports indicate that response to nondepolarizing muscle
relaxants is exaggerated [11,12]. Also prolonged apnea
has been reported following both non-depolarizing and
depolarizing muscle relaxants for unknown reasons [13].
Gliomas, meningiomas, hydrocephalus, and spina
bifida have been found in NF1 patient. This may serve as
a relative contraindication to spinal block anesthesia [14].
If it is perceived that neuraxial anesthesia is preferable
because of the high risk of general anesthesia, spinal cord
neurofibromas and intracranial hypertension need to be
ruled out using CT or MRI [15]. According to the cranial
and spinal MRI examination carried out for the purpose,
no neurofibromatosis formations were observed in the
case who had been decided to be applied spinal anaesthe-
sia after the pre-operative evaluation. As the anamnesis,
physical examination (including detailed neurologic
examination) and cranial and spinal MRI findings of the
patient supported the absence of these illnesses, we pre-
ferred to apply spinal anaesthesia.
Spinal block may be extremely difficult in a patient with
NF1, as kyphoscoliosis or neurofibromas close to the nee-
dle puncture site may limit the safety of the procedure.
Although some residual scars from his previous opera-
tion were present, they were not near the midline so we
did not meet any technical difficulties. Epidural anaesthe-
sia is often considered as contraindicated because neuro-
fibromas may involve spinal cord and nerve roots [15].
Although rarely, pectus carinatum and NF1 may occur
at the same time. Akçali et al. reports that they observed
NF1 along with thorax deformity in one patient (rate
2.3%) out of 43 cases [16]. Pectus carinatum also occurs
in association with scoliosis (15%), congenital heart dis-
ease, Marfan's syndrome, and other connective tissue dis-
orders [17]. It often progresses in severity and becomes
quite prominent during the active linear growth spurt of
puberty, causing significant cosmetic and psychosocial
concerns. In addition, patients frequently report symp-
toms such as chest pain and shortness of breath. On the
other hand, asthmatic symptoms are more frequent in
patients with carinatum than in those with excavatum
[18].
The TMJ is a synovial joint that contains an articular
disk which allows for hinge and sliding movements. This
complex combination of movements allows for painless
and efficient chewing, swallowing, and speaking [19].
TMJ may be affected by inflammatory, traumatic, infec-
tious, congenital, developmental, and neoplastic diseases,
as seen in other joints [20]. The most common symptomZencirci Patient Safety in Surgery 2010, 4:7
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reported by patients with TMD is a pain centred in and
around the pre-auricular region. Clicking or grating
sounds on mandibular movement may also occur
together with restricted mouth opening. Mandibular
motion is usually limited, and attempts at active motion,
such as chewing, talking, or yawning, increase the pain
[6].
Adequate mouth opening is needed for normal feeding,
speech and also blade insertion and rotation into the
pharynx [21]. The normal range of motion of the TMJ
should permit insertion of three fingers (approximately 5
cm) aligned vertically into the patient's mouth [22]. Limi-
tation of mouth opening has long been the chief com-
plaint for patients who have TMD.
Our case had sharp aches starting from the pre-auricu-
lar zone and sometimes advancing towards the eye of the
s a m e  s i d e  a s  w e l l  a s  p e r i o r b i t a l  a n d  t e m p o r a l  z o n e s .
Another complaint of the case was the clicking sound
that occured while chewing. Indeed, mouth opening was
seen to be a fingerbreadth (approximately 1.35 cm) [Fig-
ure 2].
In all NF1 patients with complicated airways, advanced
planning as outlined in the American Society of Anesthe-
siologists' guidelines for the difficult airway management
is advised [23]. A difficult airway cart and possibly equip-
ment for emergency tracheostomy should be immediately
available, depending on the severity of airway distortion.
Throughout the operation, an ear nose and throat spe-
cialist experienced in the area of tracheostomy, a traceos-
tomy kit and sterile surgical tools were kept available in
the operating theatre for our case who, apart from the
present NF1, already had high risk of intubation due to
TMD.
Anesthetic experience in patients with neurofibromato-
sis is limited to few case reports in literature. The anes-
thetic challenges in these patients are many, and
anesthetic management should be designed, based on the
existing pathology and its severity. Careful pre-operative
evaluation of the case, good preparation and selection
and management of a close anaesthesia particularly
avoided development of fatal airway and other complica-
tions.
Conclusion
For our patient who required surgery, spinal anesthesia
was the preferred method, as coexisting neurofibromato-
sis, pectus carinatum, and especially temporomandibular
joint dysfunction might have worsened airway and respi-
ratory status even the asymptomatic patient during gen-
eral anesthesia. In conclusion, spinal anesthesia may be
the safest practice in thoroughly evaluated patients with
neurofibromatosis. Special caution must be taken to
avoid neurological sequelae and uneventful anesthesia.
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